H ydatid disease is a cosmopolitan anthropozoonosis more prevalent in livestock-rearing countries (1) . Resulting from the larval form of the dog tapeworm Echinococcus granulosus, hydatid cysts (HC) are most frequently found in the liver (75%) and lungs (15%) (2) . Primary muscular hydatidosis is uncommon even in endemic regions (1% to 4%) (2, 3) . Because of an asymptomatic evolution, the diagnosis of musculoskeletal hydatidosis remains difficult and the therapeutic management is often complicated. In the present article, we report a case involving double primary muscular HC of the thigh, with particular emphasis on the diagnostic and therapeutic challenges.
CAse PreseNtAtIoN
A 60-year-old Turkish woman who had lived in France for 20 years presented with swelling of the right thigh that had been increasing in volume for six months and had become progessively more painful. The patient had a history of arterial hypertension, gonarthrosis and obesity. The physical examination revealed no deterioration of the clinical condition, no fever and no pulmonary, digestive or cutaneous signs. Due to the patient's obesity, the size of the lower limb prevented good clinical examination of the soft tissue mass. The laboratory tests showed no abnormalities.
Ultrasound examination (UE) of the thigh revealed the presence of two cysts, each 10 cm in diameter. Without associated inflammatory syndrome, these cysts evoked suspicion of HC in this patient who originating from an area in which echinococcosis is endemic. This hypothesis was validated a few days later by serological testing with a positive ELISA test confirmed by Western blot. In the extended assessment, a thoraco-abdomino-pelvic computed tomography scan enabled visualization of the muscular mass, showed no involvement of bone and nerve tissues, and confirmed the absence of pulmonary or hepatic localization of HC.
A primary muscular HC was diagnosed and a pericystectomy was chosen as the preferred surgical treatment. Treatment involved 400 mg of albendazole per day for 10 days before and three weeks after surgery. Echinococcosis was definitively confirmed in the peroperative specimen ( Figure 1) , with the presence of hooklets and protoscoleces of E granulosus (Figures 2A and 2B ).
case rePort ©2013 Pulsus Group Inc. All rights reserved
Figure 1) Macroscopic view of an empty perioperative muscular hydatid cyst after surgical excision
The postoperative course of the patient was favourable. However, three weeks later, the patient complained of a slight pain on the back of the right thigh. Despite the absence of hypereosinophilia, pulmonary and cutaneous signs, a possible relapse was discussed. Albendazole was continued (400 mg twice per day) for two months and radiological controls were performed. UE revealed a heterogeneous aspect of the muscular tissue and magnetic resonance imaging confirmed a relapse, with persistence of a cystic area composed of two multilobed cysts (7 cm × 3.5 cm in diameter) (Figure 3 ) in the middle one-third of the vastus intermedius muscle. Drainage with the percutaneous aspiration and instillation reaspiration (PAIR) technique was performed and combined with 400 mg of albendazole twice per day. The PAIR technique was repeated seven weeks after the first surgery, but was obviously not successful. The drainage was difficult because of viscous contents and cystic subdivision. Finally, nine months after the first operation, a second pericystectomy was performed (Figure 4 ). Albendazole treatment was sustained until surgery and for three months thereafter. Parasitological examination of the cystic mass once again confirmed HC.
The postoperative course was characterized by clinical improvement, absence of cystic formation on repeated UE and a negative ELISA test several months after the surgery.
DIsCUssIoN
Echinococcosis is a cosmopolitan anthropozoonosis transmitted by canid species. Humans are a dead-end host infected via the ingestion of eggs in contaminated environments. The filtration capacity of the liver and lungs facilitates larval sequestration; however, they can reach many other organs (4) .
Primary muscular HC is a rare localization (2,3). Echinococcus strains do not present muscular tropism and the muscle is not a favourable environment for larval growth (2,4-8). However, several cases have been reported in upper (1,2,11) and lower proximal muscles (3,4,6-10,12,13). To our knowledge, no reports of multiple HC in the vastus intermedius muscle have been documented. Muscular HC is an insidious infection with no specific symptoms. Possible differential diagnoses include lipoma, calcified hematoma, cold abscess or soft tissue tumour. Musculoskeletal echinococcosis should always be suspected in patients originating from endemic regions (1, 5, 6, 14) .
Preoperative diagnosis of muscular HC is fundamental. Biological diagnosis is mainly based on serological tests. Positive in 90% of liver hydatidosis cases, the serological techniques (ELISA or indirect hemagglutination) are frequently negative for other localizations (1). In fact, <30% of serologies were positive in a cohort of patients with musculoskeletal echinococcosis (1). In our case, the positive ELISA test and Western blot enabled us to confirm the diagnosis. However, the only biological tests that enable a definitive diagnosis are parasitological and pathological examinations of the cyst.
UE can guide the diagnosis with a sensitivity of 100% in typical cases. Computed tomography provides better information about number, size, site and structure of cysts, as well as their relationship with the surrounding tissues (4, 6) . However, in atypical presentations of HC, magnetic resonance imaging is the radiological test of choice because of its heightened analytic resolution enabling visualization of multivesicular cysts and the low-intensity rim known as 'rim sign' (1,2,5-7). In our case, this imaging technique was used to diagnose a relapse and revealed the presence of the detached germinative membrane known as the 'water-lily sign', which is pathognomonic of HC (1,2,5,6,15) .
Pericystectomy constitutes the best surgical approach for the treatment of muscular HC in cases of small superficial cysts or cysts not adhering to vascular nerve (1,2,4-6,8) . In our case, this surgical approach was chosen to extract the totality of the HC but, unfortunately, failed to do so in the first procedure. Use of preoperative hypertonic saline solution is mandatory to prevent the dissemination of protoscoleces (6, 8) .
The PAIR technique can be useful in inoperable cases and may also decrease peri-and postoperative complications (1, 2) . Given the surgical history of our patient and the size of the cysts, we used the PAIR method as a first-line treatment. However, PAIR was not completely successful, revealing its limits in atypical HC.
Chemotherapy is controversial and there is no consensus supporting its use in musculoskeletal echinococcosis . Some authors recommend the use of albendazole (400 mg/day) in peri-or postoperative treatment (1) . Others claim that medical treatment has little place in muscular HC management and that its use should be limited, possibly associated with praziquantel, to complicated cases (5, 6, 8) . For the management of our patient, we decided to use albendazole in association with surgery. In fact, starting the medical treatment before excision yields a high serum level which reduces intracystic pressure, while the postoperative treatment is aimed at stopping parasitic dissemination. The duration of treatment should be based on clinical, biological and radiological improvement.
sUMMAry
Primary muscular HC is rare. To prevent accidental rupture of HC during inappropriate surgery, an adequate preoperative diagnosis is essential. This diagnosis requires a multidisciplinary approach including clinical, radiological and biological examinations. Surgical procedure combined with albendazole appears to be the optimal curative course of action.
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